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Abstract 
The purpose of this study is to investigate an under-researched area of adult learning in informal 
and unstructured online spaces. The first phase of the project involved a systematic review of 31 
studies on adult learners’ peer-to-peer (P2P) interactions in online learning environments. The 
aspects explored were: (1), the characteristics of adult P2P engagement in online collaborative 
learning environments; (2), the impacts of that engagement on the learning outcomes of adult 
learners; and (3), the factors that could facilitate or hinder adult engagement in such 
environments. The review revealed that most studies investigated the broad effects of P2P adult 
learning on learning outcomes. These effects suggest that: (1) the adult learning efficiency could 
be improved through the application of more specialized approaches; and (2), that various 
unexplored factors may be important in facilitating P2P adult learning. This research will allow 
for better consideration of adult learning processes and activities. 
Keywords: Peer-to-peer engagement, learning outcomes, online collaborative learning, systematic 
review 
 
Introduction 
Understanding how adult learners engage with their peers in online collaborative learning environments is 
increasingly important, as more adults choose online platforms to engage in learning and personal development 
(Abedin et al., 2010; Malinen, 2015; Pavalache-Ilie et al. 2014; Salaber 2014). One such platform is GitHub, one of 
the world’s largest online collaborative communities for software developers. Through GitHub, over 20 million 
adult members help each other out in learning new software development skills. Despite the growing popularity of 
environments such as GitHub amongst adult learners and professionals, it is not yet clear how adult learners 
engage with their peers to achieve learning outcomes (Abedin et al., 2012; Brookfield, 1995). Understanding this 
engagement is particularly important, as the adult learning practice is self-directed and it spans a learner’s life time 
(Salleh, 2015), unlike the pursuit of a particular degree which is instructor-driven and lasts a relatively short period 
(Ference et al., 1998). Also, adults deal with a lot of life challenges including lack of time because of work and 
family commitments, multiple career roles and living longer (Cercone, 2008); thus, the transition from a traditional 
learning environment to an online collaborative learning environment adds further difficulties to the adult learning 
practice (Eastmond, 1998). Therefore, the focus of this research is to: (1), conceptualize adult learners’ 
characteristics in online collaborative learning environments; (2), investigate how adult learners engage with their 
peers; and, (3) illuminate how this engagement affects the learning outcomes. 
Learner engagement in online learning environments can be categorized in various ways. For example, Salaber 
(2014) divided it into engagement with the coordinator/instructor, engagement with faculty or the learning 
organization, and engagement with their peers. Pellas et al. (2013) categorized engagement as interactions with 
others (peers), and interactions with the learning environment and university. The focus of this paper is on adult 
learners’ engagement with their peers, and how this may relate to their learning outcomes. While a growing body of 
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research focuses on engagement in online collaborative learning environments (Han et al. 2014), few studies have 
targeted adult P2P learning engagement and its effects on learning practices. Previous researchers have 
investigated aspects of engagement including its effects on learners’ capabilities (Artino, 2012), deeper aspects of 
their interaction with online collaborative learning environments (Limbu et al. 2014), level of engagement in the 
online environment (Esteban-Millat et al., 2013; Nam, 2014; Abedin, 2011), the specific type of engagement needed 
to achieve academic goals (Hung et al., 2014), and their P2P engagement skills (Kuong, 2014). The literature on 
online learning to date has stressed the value of all learners’ engagement in achieving better learning outcomes 
(Kuong, 2015), and focused on how the capabilities of online collaborative environments facilitate peer-to-peer 
(P2P) engagement (Hew, 2014). While most previous studies in the literature concur that P2P engagement in 
online learning environments has a positive effect on learners’ learning outcomes, less attention has been paid to 
characteristics of P2P adult learning in online collaborative environments (Stott, 2014). Furthermore, recent 
studies have called for more research into the impact of adult P2P engagement on learning outcomes and the 
factors that may impact it (Deschacht et al., 2015; Chu et al., 2012; Ruey, 2010).  
This paper aims to address these gaps through conducting a systematic literature review and synthesizing the 
existing research in this area. The broad aim of this research is to investigate P2P adult learning characteristics in 
online collaborative learning environments, its impacts on adult learning outcomes, and how the engagement 
occurs through the factors that may facilitate or hinder adult learning engagement in online learning environments. 
Given the above aims, two main research questions guide this research: 
RQ1. What are the characteristics of adult learning in online collaborative learning environments? 
RQ2. Which factors may facilitate or hinder P2P adult learners’ engagement, and how they impact learning 
outcomes? 
The paper presents an overview of the state-of-the-art research on P2P adult learning in online collaborative 
learning environments; this overview includes identification of gaps in the current research. Next, the paper 
identifies three aims of relevance for research as well as practice: (1), to describe adult learning characteristics; (2), 
to gain insights into what P2P engagement in adult learning is about; and, (3) to clarify effective learning outcomes. 
These aims are then addressed using a systematic literature search and a narrative review method to synthesise the 
selected literature; an elaboration based on the analyses of the collected studies follows. The paper concludes with a 
discussion of main findings and suggestions for future research.  
Research Background 
Adult learning is part of a continuous learning concept that takes place over a lifetime (Cercone, 2008; Salleh et al., 
2014) and is not bound by age limitation of the learner (Cercone, 2008). It includes a set of interconnected 
activities to enhance life through improving skills, knowledge, and capabilities. This continuous process considers 
learning as a “process whereby knowledge is created through the transformation of experience” (Kolb, 1984). 
Experimental learning along with characteristics of adult learning are very important tools for teaching adult 
learners (Salleh et al., 2014). According to Egizii et al. (2015), adult learners seek a learning style that meets both 
their individual learning need and the need of participating in the real world life. This way of learning contributes 
to allowing learners a new place in the society and gaining a competitive advantage in the workplace after 
graduation. Merriam and Caffarella (1991) described adult learning as a self-directed learning practice that is 
triggered by real life experiences, which means adult’s everyday actions are components of the adult learning 
process. Erdei et al. (2014) explained that studying adult learning is important, because of expansion of learning in 
all levels of education and participation, potential to influence learners in society, advantage of renewed education 
based on objectives, and more flexibilities to deliver. While adult learning is a branch of learning practices in 
general (Abedin et al., 2014), and while there is a lot of research on adult learning in traditional and offline classes 
(Cercone, 2008), less has been done in characterizing adult learning in online collaborative learning environments. 
This study aims to use existing theories for characterizing adult learning and extend it to apply to online 
collaborative learning environments. Although the above definitions of adult learning place the importance on the 
adult learners’ behaviour, learning theories help in describing adult learning characteristics and provide the overall 
framework for teaching and learning activities (Merriam & Caffarella, 1999; Pence, 2016).  
From the various adult learning theories, this study adopts Andragogy adult learning theory for characterizing adult 
learning in online collaborative learning environments. Andragogy (Knowles, 1973) models adult learning practices 
in real life. This theory, also known as Management of Technology (MoT) pedagogy or Lifelong Learning (LLL) 
theory (Muresana, 2014; Sung; 2014), was later extended by Dan Berg et al. (2015) to describe adult learning 
practices in online learning environments. Andragogy was considered for this current study, because it is a learning 
theory that is designed to address the specific adult needs. It was developed based on significant differences in 
learning characteristics between young and adult learners (Knowles, 1980), and adopted by various scholars for 
online learning environments (Cercone, 2008, Dan Berg et al., 2015). Andragogical theory explains adult learning 
characteristics in terms of the following four main assumptions (Knowles, 1980): 
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(i) Independent self-concept: Andragogy refers to adult learners’ independent practice and ability to direct 
their own learning practice (Knowles, 1989). In other words, adults with schooling practice experience have been 
constructed as "dependent" learners, and instructors direct them from old habits to start thinking responsibly of 
their learning (Cercone, 2008; Pence, 2016).  
(ii) Experienced-Centred:  The second assumption underlying andragogy is the importance of using learners’ 
experience in relation to new information (Knowles, 1989), which means "an adult accumulates a growing reservoir 
of experience, which is a rich resource for learning" (Merriam & Caffarella, 1999). As emphasised by Cercone 
(2008), “adult students can build on previous knowledge and experience by relating new information to past events 
and experience”.  
(iii) Professional outcome: The third assumption shows that the readiness of practice learning is related to the 
output of developmental tasks for acting social roles (Knowles, 1989) and “the readiness of an adult to learn is 
closely related to the developmental tasks of his or her social role" (Merriam & Caffarella, 1999).   
(iv) Problem-Centered: The forth assumption emphasizes the orientation to learning practice. Adult learners 
are most problem-cantered in comparison with subject-centered young and child learners (Knowles, 1989). It is 
important that the learning activities align with a relevant life problem. The adult learners believe that they are 
being prepared for real tasks and responsibilities after completing learning practice in more complex environments 
(Cercone, 2008). 
 
Gaps in the literature 
Several theories attempted to explain adult learning previously (Smith, 2002; Cercone, 2008) by highlighting 
adults learning characteristics for today’s life (Cercone, 2008). While existing studies have identified and described 
adult learning characteristics in traditional or collaborative learning environments, they have not examined the 
effects of P2P adult learning engagement in online collaborative learning environments. Previous studies mostly 
developed adult learning characteristics independent from the learning environment, while some researchers 
assessed adult learning characteristics only based on the age of learners. Thus, this study addresses two major gaps 
in the current literature: 
(1) Characteristics of P2P adult learning engagement in online collaborative learning environments: 
Peer to peer adult learning in online collaborative learning environments have not been characterised in the past 
literature (Cercone, 2008). Additionally, how the adult learning occurs in the online learning environment has not 
been well explored due to the nature adult learners’ busy life and learning style (Huang, 2012; Cercone, 2008). 
Therefore, defining the characteristics of adult learners is important to provide an efficient engagement framework 
to improve learning outcomes. This review attempts to provide categorisation clarity by defining different forms of 
adult learners’ characteristics and possible ways of being categorized and conceptualised using relevant theories. It 
also attempts to synthesize recent studies that focus directly on P2P adult learning engagement using andragogy 
theory to respond to the current lack of application of relevant theories to adult learning practices in online 
collaborative learning environments (Ruey, 2010).  
(2) P2P adult engagement in online collaborative learning environments and the learning outcomes: 
Although currently various theories and models have been proposed in the literature for describing adults’ 
engagements in online learning environments, less attention has been paid to describing learning outcomes of adult 
P2P engagements. For example, the learning style in online learning environment is still new to some adult 
learners, and adult learners may have trouble adjusting to the online collaborative learning environment (Hashim 
et al., 2014), including the capacity of using social media for interaction (Wang et al., 2015). More research is 
needed to investigate how adult learners engage with their peers, and whether they find such enragements 
encouraging, and if a P2P online experience is less or more satisfying for them than traditional learning practices. 
Conrad (2008) found that learners seldom demonstrate the benefits they acquire from participating in online 
learning activities in their workplace. Whether and how a constructivist online course may help adult learners learn 
more authentically and meaningfully from a holistic perspective needs to be further examined. This study explores 
in what ways adult learners benefit from a constructivist-based online learning environment.  
Research Method  
Systematic literature review has been chosen for this study in order to identify and review how adult learning 
characteristics have been defined, elaborated, and presented in academic research articles. A systematic review has 
been conducted using a systematic, rigorous, and standard procedure, aiming to summarize existing research on 
the topic and to include an element of analytical criticism. In a stand-alone literature review, literature in a chosen 
field is reviewed without collecting or analyzing any primary data; at most, results from the reviewed studies might 
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be analyzed as data for the literature review (Vangrieken et al., 2015). This research followed Kitchenman’s (2007) 
and Cao et al. (2014) guidelines in the literature review of P2P adult engagement in online collaborative learning 
environments. The objective was to use search terms that would capture the essence of adult learning engagement 
in online collaborative environments. Other selection criterion for the review was ensuring that the studies focused 
on P2P adult engagement. To exhaustively explore the key focus, each selected study was reviewed in depth to 
assess how it addressed the research objective. The review was limited to the top 10 journals recommended by 
Australian Council of Professors and Heads of Information Systems (http://www.acphis.org.au/) as well as the top 
10 journals for Online Education research recommended by Scimago Journal & Country Rank 
(http://www.scimagojr.com/) (Cao et al., 2014). The selected publications were reviewed and organized into 
categories by searching the following keywords:  
 “adult learning” OR “adult learners” AND “online learning environments” OR “computer supported collaborative 
learning” AND “engagement” OR “peer to peer interaction” 
The review had three specific research aims: to (1) explore characteristics of adult learners, (2) gain insight into the 
impact of P2P adult learning on learning outcomes, and (3) identify the factors influencing P2P adult learners’ 
engagement. These aims were addressed using a literature search and a deep review method to synthesize the 
selected literature.  
 
Figure. 1 : The publication selection process 
Figure.1 shows the search process for selecting papers for our review. The search was conducted in September 2016 
to retrieve initial papers. As Table 1 shows, the second phase was to conduct the search using the search terms. 
Next, results were filtered on the basis of publication titles. Publications with titles that did not contain the search 
terms were excluded. The remaining papers were further assessed by their abstracts. After that, if necessary (if the 
abstract did not provide sufficient information), the full text was assessed. Then, a snowballing technique was used, 
in which the references of sources that were deemed relevant were examined to find other important studies. These 
were again judged based on their title, abstract and, if necessary, further reading. The relevance of the delivered 
sources was judged using selection criteria specified in advance that are discussed in the next subsection. To ensure 
the relevance of the selected literature, the following criteria were applied during the selection process:  
• The discussed engagement in selected papers had to pertain to P2P adults’ engagement and interaction and 
adults’ collaboration had to be the primary focus;  
• Sources had to have a primary focus on online collaboration (P2P engagement or interaction); and,  
• Literature discussing P2P adults’ engagement (direct/indirect) in online collaborative learning 
environments in languages other than English was excluded.  
 
Table 1 : Studies initially identified and ultimately included, by journals. 
Journal Type Journal Phase 2: 
Keyword 
Search 
Phase 5:  
Final selections 
Information 
Systems European Journal of Information Systems 19 1 
Information 
Systems Journal of Information Technology 11 3 
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Information 
Systems 
Journal of the Association for Information Science 
and Technology 42 1 
Education Journal of Engineering Education 15 1 
Education Journal of Research in Science Teaching 16 1 
Education American Journal of Education 69 3 
Education Review of Educational Research 64 0 
Education Computers and Education 21 5 
Education The Internet and Higher Education 3 2 
Education Procedia - Social and Behavioral Sciences  50 9 
Education Computer in Human behaviour 3 1 
Education British Journal of Educational Technology  19 5 
Total 366 31 
 
Results  
The initial database search strategy resulted in 366 papers, out of which 65 full text articles were assessed for 
eligibility and ultimately 31 papers were considered relevant for this review.  
Demographic results 
From 31 selected papers, 27 were from educational journals, which primarily contributed to defining adult learning 
characteristics. There were 4 studies in information journals, which mainly discussed P2P adult learning in online 
collaborative learning environments. Figure 2 shows the frequency of selected studies based on their regions and 
counties. The highest number of papers was published in Europe (13). South Asian country published 8 and North 
America 6. The highest number of papers per country was selected from USA (6) and Taiwan (5); Australia and 
Malaysia shared the third place with 3 papers each. At the end of this list, with 1 paper each, were Nigeria from 
Africa, Iran from Middle East, Ireland, Germany, Hungry, Netherland, Cyprus and Greece from Europe. 
 
 
Figure 2: Selected studies by country 
 
 
Figure 3: Selected papers by publication year 
Figure.3 shows the number of selected studies by their publication year, which shows most studies have been 
published in 2010 or later. This figure also shows a growing number of publications in this field over time, which 
suggests more scholars have been recently studying adult learning practices in online environments.  
Presence of reviewed theories  
While some of the reviewed papers did not use any theories at all, the following theories were the most commonly 
used theories in the review of selected papers: 
Andragogy (Knowles, 1980): This theory was designed and proposed to address the special needs of adult learners 
(Cercone, 2008; Huang, 2002; Ismail et al., 2010; Salavastru, 2014). This theory includes set of basic principles 
for adult learning and basic initial differences between adult learning and other learning practices. It was adopted 
to apply at work in industry, universities, and governments to invent new innovative learning practices or 
justification for the old ones. Smith (2002) pointed out that Knowles’ (1989) concept of andragogy is a beginning 
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attempt to build a theory of adult learning, and that it "is anchored in the characteristics of adult 
learners"(Cercone, 2008). This theory is particularly useful for this study, as it helps to identify adult learning 
environments based on their characteristics and elaborating P2P adult learning engagement in these 
environments. 
Wedemeyer’s learner-centered theory (a general theory of the pedagogy): This theory proposed industrializing 
learning and teaching and emphasised the interaction between learners and environments including the other 
learners and instructors.  
Transformative learning theory proposed by Mzeirow (1991, 2000): This theory described the process of adult 
learning and re-evaluation of past experience and adult learning. It mentioned that adult learning is an individual 
process that can differ from one environment to another; therefore, online collaborative learning environment is 
a paradigm shift for adult learning (Chu et al., 2012) 
Uses and Gratification theory (UGT): this theory is widely used to examine self-motivation of adult learning in 
online collaborative learning environment (Hashim et al., 2015). 
Characteristics of adult learning in online collaborative learning environments 
On the basis of andragogy, Knowles (1970) listed four assumptions for adult learning practice (Cercone, 2008): (1) 
self-concept; (2) using experience; (3) readiness to learn; and (4) orientation toward learning shifts from subject-
centeredness to problem-centeredness. In addition to the above four categories, the systematic literature review 
revealed a fifth category ‘informal lifelong learning’. Then, andragogy was used to make consistence 
title/application for each theme based on their similarities. Table 2 summarizes categories for adult learning 
themes.  
 
 
Table 2: Categorizing adult learning characteristics using andragogy theory 
Theme/category  Brief Description Characteristics Studies 
Independent 
self-directed 
Self-directed emphasis on 
learner-centres based 
activities (Chu et. al, 2012)  
Independent learner self-
competence 
 (Ruey , 2010) 
Individual learner (HUTCHISON et al. 1994) 
learner-centred (Dupin-Bryant, 2004) 
Self-Concept (Oghenekohwo, 2013) 
Naturally independent (Salleh et al., 2015) 
Self-directed (Chu et al.,2012) 
Self-directed (Hashim et al., 2015) 
Self-directed (Cheng et al., 2011) 
Experienced-
Centred 
Salavastru (2014) defined 
adult learning as experiential 
learning which implies an 
interaction between person 
and past experience  
Previously explored knowledge (Maya Saba et al. 2013) 
Knowledge reflection (Sealea et al., 2000) 
Experience-based (Oghenekohwo, 2013) 
Experiential learning (Salavastru , 2014) 
Life/employment experience 
learning 
(Chu et al.,2012) 
Experiential learning (Haung, 2002) 
Professional 
outcome 
 
Adult learners require 
knowing the relation between 
learning practice and work-
related outcome (Neville et al. 
2015)  
 
Career experience (Lounsbury et al. , 2007) 
Skill-oriented learning (Neville et al., 2015) 
Work immediate usefulness (Kang et al., 2016) 
Carried out learning (Cheng et al., 2011) 
Readiness (Oghenekohwo, 2013) 
Obtain information work-
related 
(Slev et al., 2012) 
Ready to leean (Dimitrescu et al., 2015) 
Professional-problem oriented (Salavastru , 2014) 
Work-related learning (Tonseth, 2014) 
highly-motivated (Shapira et al., 2001 
Problem-
Centred 
 
Adult learners thinking as 
learning as problem-based 
practice.   (Salleh et al., 2015) 
 
Problem-based learning (Krishnan et al., 2011) 
Problem-based (Ioannou , 2015) 
Problem-orientation (Oghenekohwo, 2013) 
Problem-based (Salleh et al., 2015) 
Problem-based (Dimitrescu et al., 2015) 
Real life problem solving (Haung, 2002)   
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Informal 
lifelong learning 
Lifelong learning is mainly 
definition of adult learning by 
grouping multiple activities 
leading to learning for adult 
learners (Christidou et al., 
2012).  
 
Informal experience  (Falk et al. 2013) 
Lifelong learner/learning (Deschacht et al., 2015)  
Life-long venture (Leen et al., 2013 
Lifetime process (Sallah et. al, 2015) 
Lifelong learning 
 
(Lin et al. 2013) 
(Postan, 2014) 
(Erdei, 2014) 
(Slev et al., 2012) 
(Christidou et al., 2012) 
(Haung, 2002) 
(Ismaila et al., 2010)  
(Baptista , 2011) 
(Tonseth, 2014) 
 
The independent self-concept term refers to adult learners’ independent self-centred activities and the ability to 
drive their own learning in online collaborative learning environments (Chu et al., 2012). According to Hashim et 
al. (2015), adult learning is a self-directed and highly motivated practice to achieve learner-centred goals. It is 
recognized that most adults are independent in choosing and selecting the activities in their learning practice 
including effective learning approach (Hashim, 2002) and learning practice’s style in online collaborative learning 
environments (Dupin-Bryant, 2004). Effective adult learning is also highly related to the integration of past 
experience and the ability to discuss and collaborate with peers (Hashim, et al., 2015) because adult learners use 
past experience as a main learning resource (Chu et al., 2012). 
The experienced-centred characteristic underlines that adult learners use their own experiences as a main learning 
resource to gain new knowledge in online collaborative learning environments (Chu et. al, 2012). According to 
Sealea et al., (2000), adult learners obtain new information in relation to their previous experiences or past events. 
In this definition, adult learning mainly occurs in reflection on action which means adult learners take action on 
past experience to discover new knowledge (Sealea et al., 2000). Salvastru (2014) argued that knowledge originally 
comes from experience and will be validated again within new life experiences of adult learning, i.e. adult learning 
is a life-long continuous practice and learning improves (either through gaining of new knowledge or validation of 
old one) by new experiences during life time. 
The professional outcome is another important characteristic in the adult learning practice. Adult learners are 
motivated by learning objectives which meet their needs (Cheng et al. 2011). They pursue learning practices that 
may improve their personal development for enhancing either their job satisfaction or career professionalism 
(Lounsbury et al., 2007; Kang et al., 2016). Neville (2015) argued that adult learning should only tackle problems 
that relate to the career improvement and transfer knowledge to the learner. Dimitrescu et al., (2014) emphasized 
the aspect of adult learning that sought to find a better pathway to upgrade career or change lifecycle. This includes 
engaging with the others using online collaborative learning environments for sharing knowledge and gaining 
insights into new learning materials. In addition to that, the objective of professional learning is to activate human 
potential to empower individuals working in a community (Baptista, 2011). Tonseth (2014) reported that learning 
cannot be limited to a certain phase of life and adult learning is spread through life, including professional career 
and living in a community. 
Next characteristic is problem-centered, which focuses on adult learners’ skills for gaining new knowledge for 
solving real problems. Adult learners need to know how learning practice can resolve a real problem and why they 
should learn something. The goal in adult learning has been identified as a new way or knowledge to solve a 
problem so they should know how they might use it in the future (Cercone, 2008; Ioannou, 2015). Sealea et al. 
(2000) explained that adult learners create meaning by re-framing an old experience to engage in solving today’s 
problem in the workplace or life. Adult learners re-frame problem as well as experience to gain constructive 
meaning. Salleh et al. (2015) elaborated the learning process by using experience to solve a present problem and 
mentioned that learning orientation in adult learning is shifted from subject-based (formal) to problem-based 
(informal). Additionally, Salavsatru (2014), described the adult learning practice flow (mentioned above by Salleh 
et al.) as a conceptualization process: adult learners are willing to acquire new knowledge by learning new skills 
because it helps them to solve real professional problems in life or workplace. 
And finally, lifelong learning is another characteristic of adult learning (Postana, 2014). Behind the word lifelong 
learning there is a range of complex activities and processes. There are several different aspects around the term of 
lifelong learning and some of them are becoming more common, including learning communities, life-long learning 
and lifelong organizations (Erdeia et al., 2014); these terms apply to different aspects of our lives or duties and vary 
between community and learners activities (Erdeia et al., 2014). The concept of lifelong learning includes self-
learning (Slev et al., 2012) and lifelong process (Salleh et al., 2015). Dimitrescu et al., (2014) added to that the 
desire to find a better job or career and argued that as the lifecycle of professionalism lasts a lifetime, lifelong 
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learning is a new theme for adult learning; this includes using online collaborative learning environments, 
educational institutions, and universities. In addition, lifelong learning is a process of activating human potential to 
empower individuals working in a community by a continuously supportive process to gain knowledge, values and 
skills (Baptista, 2011). Tonseth (2014) reported that learning cannot be limited to a certain phase of life and adult 
learning is spread through lifetime, starting in early childhood and finishing at the end of life. 
Factors influencing adult learning outcomes in online collaborative environments 
Most of the reviewed papers reported an improvement in learning outcome by measuring the effects of factors 
which facilitate engagement or interaction between peers in their studies. For example, Chen et al., (2015) 
mentioned networking increases the level of interaction between peers and therefore an improvement in learning 
outcome. Saba et al., (2013) have discussed past knowledge as another influential factor, which increases learners’ 
awareness and eventually improves their learning outcome. Lin et al., (2013), discovered two factors which 
facilitate peer to peer engagement in learning practice and claimed that both enhance learning outcomes. Firstly, 
well-designed interactive online environment which facilitates P2P interaction and secondly, more time spent in an 
online collaborative learning environment which increases the level of interaction between peers. Sealea et al., 
(2000) described reflection on action as a factor which increases the ability to extract new knowledge from past 
experience; reflection on action was said to lead to better learning outcome by improving problem solving skills 
through using shared experiences between peers. Lucardiea (2014) identified fun and enjoyment as a key factor in 
adult learning improvement; if the learning process is attractive to peers, they engage in interaction with each other 
and improve their learning outcome.  
On the other hand, Huang (2002) underlined the incomplete, ineffective or even erroneous information factor as a 
hindrance to peer to peer engagement and efficient adult learning and suggested mentoring as a way to resolve the 
problem Huang (2002); this might not apply to all online collaborative learning environments though. The fact that 
Huang (2002) was the only study in the review that studied factors that would hinder adult learning outcomes 
shows a lack of research in this area, and calls for more investigation into what may discourage adult learners’ 
interactions and hinder their learning outcome in online collaborative learning environments. Table 3 presents a 
summary of factors that facilitate or hinder learning outcomes of adults in P2P online collaborative learning 
environments. 
 
Table 3: Categorizing factors which facilitate or hinder P2P engagement in adult learning 
Study Impact on learning outcome 
Factors Brief Description Facilitate Hinder 
(Chen et al. 2015) 
Improve 
interaction in social 
networking 
Networking  
networking facilitates members 
in their one-to-one networking 
activities 
(Saba et al. 2013) 
further 
comprehension and 
awareness 
Prior knowledge  
students’ prior knowledge, 
build on their current 
understanding 
(Lin et al. 2013) 
 
broad and deep 
interactions 
well-designed 
collaborative 
environments 
 facilitates both broad and deep interactions 
(Lin et al. 2013) 
 
deeper and 
extended 
discussions and to 
reach consensus 
more time for online 
interaction  
more time for online 
discussions to facilitate deeper 
and extended discussions 
(Sealea et al., 
2000) 
adult learners act 
on experience  reflection on action  
reflection on action sharing 
experience to obtain knowledge  
(Ke, 2013) 
moderate the 
quality adult 
learning  
self-regulated  The quality of learning will be higher in adult learning 
(Lucardiea, 
2014) Increase interaction  fun and enjoyment  
adult learners interaction 
identify the fun  & enjoyment  
(Huang, 2002) Distracting process  erroneous information 
As a matter of fact, some 
learning takes place beyond the 
scope 
(Chu et al., 2012) 
Improve online 
Adult learners’ 
communication 
Interacting learning  
Interaction learning facilitates 
adult learners’ learning 
practice.  
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Discussion and direction for future studies 
This study undertook a systematic review of the literature on P2P engagement of adult learnersin online 
collaborative learning environments. The first aim of this review was to provide an overview of how adult learning 
was characterized in previous research. During exploring the literature, it became clear that different terms were 
used to refer to adult learning characteristics; they were often interchanged and interconnected. However, it was 
not clear whether the terms referred to the same characteristic of adult learning, making it difficult to draw 
conclusions from current literature. In order to cope with this deficiency, this review relied on andragogy to clarify 
the definition of adult learning and distinguish between the different terms used in the literature. In the next step, 
this review attempted to present a clarified terminological framework by categorizing characteristics from literature 
in selected studies and explore them in online collaborative learning environments (Table 4).  
 
Table 4 : Categorizing of characteristics using Andragogy theory 
Characteristics # of Studies Type Andragogy Short Description 
Independent self-
directed 8 Learning Style Yes Adult learners are individual 
Experienced-
Centered 6 
Learning 
Motivation Yes 
Adult learners use experience to extract 
new knowledge 
Professional 
outcome 10 
Learning 
Motivation Yes 
Adult learners require knowing the 
relation between learning practice and 
work-related outcome (Neville et al. 2015)  
Problem-Centered 6 Learning Style Yes 
Adult learners thinking as learning as 
problem-based practice.   (Salleh et al., 
2015) 
lifelong learning 13 Learning Style No 
Lifelong Learning is the process of 
activating human potential to empower 
individuals working in 
community(Baptista, 2011) 
 
This study is not without limitations. Limiting the search to the top 10 highly cited information systems as well as 
education journals may have resulted in the exclusion of potentially eligible studies related to the topic. However, 
some critical journals and papers were added manually to make sure that the findings included the most relevant 
studies for the literature review. Categorizing adult learning’s characteristics from literature allows researchers to 
identify the areas of adult learning process and activities, as well as the gaps and opportunities for further research. 
Based on the results, four directions for future adult learning research are proposed to address the research 
question of “How might P2P adult learning engagement impact adult learning in online collaborative learning 
outcome?”  
The second aim of this study was related to factors which may facilitate or hinder P2P adult learning in online 
collaborative learning environments. Findings of the review showed that these factors can be diverse and can be 
applied in different situations. While this review has provided some evidence against the research questions, it 
revealed a lack of empirical evidence in the literature in relation to P2P engagement in adult learning 
environments. It also revealed a lack of clear definitions for adult learning practices in online environments, and 
what is sometimes seen as the age-related learning versus experience related learning. Much literature in this area 
tends to focus on traditional learning environments, which has led to a strong belief about the effectiveness but 
significant evidence gaps related to how adult learning actually happens and recommendation of how P2P 
engagement in online adult learning environments can be improved (Abedin et al., 2012). For example, adult 
learning depends upon past experiences (Ruey, 2010) and learners extract new knowledge by rearranging solved 
problems (Huitink et al., 2015). These experiences can be shared between peers in a direct or indirect way, by 
providing advice using online collaborative learning environments but in some cases shared information is 
incomplete or ineffective for learning outcome (Huang, 2002). However, it is rather surprising that there is a  lack 
of studies on how experiences should be aligned to adult learning goals and to what extent they can be used to 
improve learning outcomes. Moreover, there is no evidence that exploring past peers’ experiences is beneficial to an 
effective learning process and learning outcome. Future research should focus on expanding and examining the 
effects of P2P engagements in adult learning using a theory (e.g. andragogy), with different sets of methods and 
tools being prescribed for online collaborative learning environments, informal learning, and peer to peer 
interactions.  
With these in mind this paper suggests that future research provide empirical evidence of the effectiveness of P2P 
engagement in online collaborative learning environments. The findings call for more studies for further 
exploration of the connection between the characteristics of adult learning and the level of P2P engagement in 
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online collaborative learning environments as well as their impact on adult learning outcomes. In addition, future 
research is needed to study factors relevant to adult learners’ adaptability to online learning environments and 
practice. Lastly, it is important to undertake participatory studies that capture the perception of adult learners for a 
better understanding of factors that may hinder adult learners’ experience.  
Conclusion 
This paper has reviewed 31 studies related to the adult learning in online collaborative learning environments, and 
explored adult learning characteristics using the andragogy theory. The findings show that different terms have 
been used to refer to adult learning characteristics; they were often used interchangeably. One important finding of 
this study was discovering characteristics of P2P adult learning based on current theories and terminologies used in 
past papers. Adult learners are independent, self -concept, experienced, and problem centered learners whose main 
goal is to achieve a relevant professional outcome. Categorizing adult learning’s characteristics from literature 
allows researchers to identify the areas of adult learning process and activities, as well as gaps and opportunities for 
further research. Based on the findings, directions and suggestions for future adult learning research have been 
identified.  
 
References 
Abedin, B., Daneshgar, F., & D'Ambra, J. 2010. Underlying factors of sense of community in asynchronous 
computer supported collaborative learning environments. Journal of Online Learning and Teaching, vol. 6, 
no. 3, pp. 585. 
Abedin, B., Daneshgar, F., & D'Ambra, J. 2012. Do nontask interactions matter? The relationship between nontask 
sociability of computer supported collaborative learning and learning outcomes. British Journal of 
Educational Technology, vol. 43, no. 3, pp. 385-397. 
Abedin, B., Daneshgar, F., & D'Ambra, J. 2014. Pattern of non-task interactions in asynchronous computer-
supported collaborative learning courses. Interactive Learning Environments, vol. 22, no. 1, pp. 18-34. 
Abedin, B. 2011,. Investigating the trend of non-task social interactions in online collaborative learning 
environments. 44th Hawaii International Conference on System Sciences (HICSS), pp. 1-8. 
 Artino, A.R. 2012, 'Emotions in online learning environments: Introduction to the special issue', The Internet and 
Higher Education, vol. 15, no. 3, pp. 137-40. 
Berg, D., Mani, H., Marinakis, Y.G., Tierney, R. & Walsh, S. 2015, 'An introduction to Management of Technology 
pedagogy (andragogy)', Elsevier. 
Baptista, A.V. 2011, 'Non-traditional adult students: Reflecting about their characteristics and possible implications 
for higher education', Procedia-Social and Behavioral Sciences, vol. 30, pp. 752-6. 
Bigdeli, S. 2010, 'Affective learning: The anxiety construct in adult learners', Procedia-Social and Behavioral 
Sciences, vol. 9, pp. 674-8. 
Cao, J., Basoglu, K.A., Sheng, H. & Lowry, P.B. 2015, 'A Systematic Review of Social Networking Research in 
Information Systems'. 
Cercone, K. 2008, 'Characteristics of adult learners with implications for online learning design', AACE journal, vol. 
16, no. 2, pp. 137-59. 
Chan, C.K. & Chan, Y.-Y. 2011, 'Students' views of collaboration and online participation in Knowledge Forum', 
Computers & Education, vol. 57, no. 1, pp. 1445-57. 
Chang, H.-Y., Wang, C.-Y., Lee, M.-H., Wu, H.-K., Liang, J.-C., Lee, S.W.-Y., Chiou, G.-L., Lo, H.-C., Lin, J.-W. & 
Hsu, C.-Y. 2015, 'A review of features of technology-supported learning environments based on 
participants’ perceptions', Computers in Human Behavior, vol. 53, pp. 223-37. 
Chen, C.M. & Huang, S.H. 2014, 'Web-based reading annotation system with an attention-based self-regulated 
learning mechanism for promoting reading performance', British Journal of Educational Technology, vol. 
45, no. 5, pp. 959-80. 
Chen, R. & Sharma, S.K. 2015, 'Learning and self-disclosure behavior on social networking sites: the case of 
Facebook users', European Journal of Information Systems, vol. 24, no. 1, pp. 93-106. 
Cheng, B., Wang, M., Yang, S.J. & Peng, J. 2011, 'Acceptance of competency-based workplace e-learning systems: 
Effects of individual and peer learning support', Computers & Education, vol. 57, no. 1, pp. 1317-33. 
Christidou, V., Hatzinikita, V. & Gravani, M. 2012, 'Pedagogic practices promoted by distance learning educational 
material on adult education', Procedia-Social and Behavioral Sciences, vol. 46, pp. 1988-96. 
Cho, M.-H. & Kim, B.J. 2013, 'Students' self-regulation for interaction with others in online learning environments', 
The Internet and Higher Education, vol. 17, pp. 69-75. 
Chu, R.J., Chu, A.Z., Weng, C., Tsai, C.C. & Lin, C.c. 2012, 'Transformation for adults in an Internet-based learning 
environment—is it necessary to be self-directed?', British Journal of Educational Technology, vol. 43, no. 
2, pp. 205-16. 
P2P Adult Learning Engagement in Online Collaborative Learning 
Twenty First Pacific Asia Conference on Information Systems, Langkawi  2017         
 
Deschacht, N. & Goeman, K. 2015, 'The effect of blended learning on course persistence and performance of adult 
learners: A difference-in-differences analysis', Computers & Education, vol. 87, pp. 83-9. 
Diep, N.A., Cocquyt, C., Zhu, C. & Vanwing, T. 2016, 'Predicting adult learners’ online participation: Effects of 
altruism, performance expectancy, and social capital', Computers & Education, vol. 101, pp. 84-101. 
Dimitrescu, M., Sârbu, L.V. & Lacroix, Y. 2015, 'European trends for adults education in lifelong learning strategy: 
modern methods and romanian skills in training management', Procedia-Social and Behavioral Sciences, 
vol. 180, pp. 1161-9. 
Dupin-Bryant, P.A. 2004, 'Teaching styles of interactive television instructors: A descriptive study', American 
Journal of Distance Education, vol. 18, no. 1, pp. 39-50. 
 
Eastmond, D.V. 1998, 'Adult learners and Internet- based distance education', New directions for adult and 
continuing education, vol. 1998, no. 78, pp. 33-41. 
Egizii, R. 2015, 'Self-directed learning, andragogy and the role of alumni as members of professional learning 
communities in the post-secondary environment', Procedia-Social and Behavioral Sciences, vol. 174, pp. 
1740-9. 
Erdei, G. & Teperics, K. 2014, 'Adult Learning Activities as the Catalyst for Creating Learning Region', Procedia-
Social and Behavioral Sciences, vol. 142, pp. 359-66. 
Esteban-Millat, I., Martínez-López, F.J., Huertas-García, R., Meseguer, A. & Rodríguez-Ardura, I. 2014, 'Modelling 
students' flow experiences in an online learning environment', Computers & Education, vol. 71, pp. 111-23. 
Falk, J.H. & Needham, M.D. 2013, 'Factors contributing to adult knowledge of science and technology', Journal of 
Research in Science Teaching, vol. 50, no. 4, pp. 431-52. 
Ference, P.R. & Vockell, E.L. 1994, 'Adult learning characteristics and effective software instruction', 
EDUCATIONAL TECHNOLOGY-SADDLE BROOK NJ-, vol. 34, pp. 25-. 
Ferrell, R.L. 1987, 'Book-Andragogy in Action: Applying modern principles of adult learning, M. Knowles, 
Associates. From Jossey-Bass, 433 California St., San Francisco, CA 94104 (1985), 444 pp., hardcover, 
$22.95', Journal of Nutrition Education, vol. 19, no. 5, p. 247. 
Hashim, K.F., Tan, F.B. & Rashid, A. 2015, 'Adult learners' intention to adopt mobile learning: A motivational 
perspective', British Journal of Educational Technology, vol. 46, no. 2, pp. 381-90. 
Hew, K.F. 2015, 'Promoting engagement in online courses: What strategies can we learn from three highly rated 
MOOCs', British Journal of Educational Technology. 
Huang, E.Y., Lin, S.W. & Huang, T.K. 2012, 'What type of learning style leads to online participation in the mixed-
mode e-learning environment? A study of software usage instruction', Computers & Education, vol. 58, no. 
1, pp. 338-49. 
Hung, M.-L. & Chou, C. 2015, 'Students' perceptions of instructors' roles in blended and online learning 
environments: A comparative study', Computers & Education, vol. 81, pp. 315-25. 
Huang, H.M. 2002, 'Toward constructivism for adult learners in online learning environments', British Journal of 
Educational Technology, vol. 33, no. 1, pp. 27-37. 
Hutchison, C. & Rosenberg, D. 1994, 'The organization of organizations: issues for next-generation office IT', 
Journal of Information Technology, vol. 9, no. 2, pp. 99-117. 
Ioannou, A., Brown, S.W. & Artino, A.R. 2015, 'Wikis and forums for collaborative problem-based activity: A 
systematic comparison of learners' interactions', The Internet and Higher Education, vol. 24, pp. 35-45. 
Ismail, W.C.N. & Azman, N. 2010, 'Diverse learning styles of non formal adult learners in community colleges in 
Malaysia', Procedia-Social and Behavioral Sciences, vol. 7, pp. 139-44. 
Kang, H. & Yang, Y. 2016, 'Interaction of African American Learners Online: An Adult Education Perspective', 
American Journal of Distance Education, vol. 30, no. 2, pp. 80-8. 
Ke, F. 2013, 'Online interaction arrangements on quality of online interactions performed by diverse learners across 
disciplines', The Internet and Higher Education, vol. 16, pp. 14-22. 
Kitchenham, B. 2004, 'Procedures for performing systematic reviews', Keele, UK, Keele University, vol. 33, no. 
2004, pp. 1-26. 
Krishnan, S., Gabb, R. & Vale, C. 2011, 'Learning cultures of problem-based learning teams', Australasian journal of 
engineering education, vol. 17, no. 2, pp. 67-78. 
Knowles, M.S. 1970, The modern practice of adult education, vol. 41, New York Association Press New York. 
Knowles, M.S. 1975, 'Self-directed learning'. 
Kuong, H.C. 2015, 'Enhancing Online Learning Experience: From Learners’ Perspective', Procedia-Social and 
Behavioral Sciences, vol. 191, pp. 1002-5. 
Lee, S.W.-Y. & Tsai, C.-C. 2011, 'Students’ perceptions of collaboration, self-regulated learning, and information 
seeking in the context of Internet-based learning and traditional learning', Computers in human behavior, 
vol. 27, no. 2, pp. 905-14. 
Leen, E.A. & Lang, F.R. 2013, 'Motivation of computer based learning across adulthood', Computers in Human 
Behavior, vol. 29, no. 3, pp. 975-83. 
Limbu, L. & Markauskaite, L. 2015, 'How do learners experience joint writing: University students' conceptions of 
online collaborative writing tasks and environments', Computers & Education, vol. 82, pp. 393-408. 
P2P Adult Learning Engagement in Online Collaborative Learning 
Twenty First Pacific Asia Conference on Information Systems, Langkawi  2017         
 
Lin, C.-C. & Tsai, C.-C. 2012, 'Participatory learning through behavioral and cognitive engagements in an online 
collective information searching activity', International Journal of Computer-Supported Collaborative 
Learning, vol. 7, no. 4, pp. 543-66. 
Lin, P.-C., Hou, H.-T., Wang, S.-M. & Chang, K.-E. 2013, 'Analyzing knowledge dimensions and cognitive process of 
a project-based online discussion instructional activity using Facebook in an adult and continuing 
education course', Computers & Education, vol. 60, no. 1, pp. 110-21. 
Lounsbury, J.W., Moffitt, L., Gibson, L.W., Drost, A.W. & Stevens, M. 2007, 'An investigation of personality traits 
in relation to job and career satisfaction of information technology professionals', Journal of Information 
Technology, vol. 22, no. 2, pp. 174-83. 
Lucardie, D. 2014, 'The Impact of Fun and Enjoyment on Adult's Learning', Procedia-Social and Behavioral 
Sciences, vol. 142, pp. 439-46. 
Malinen, S. 2015, 'Understanding user participation in online communities: A systematic literature review of 
empirical studies', Computers in Human Behavior, vol. 46, pp. 228-38. 
Merriam, S., 'Caffarella (1991, 1998) Learning in Adulthood. A comprehensive guide', San Francisco: Jossey-Bass. 
Muresan, M. 2014, 'Using Cybergogy and Andragogy Paradigms in Lifelong Learning', Procedia-Social and 
Behavioral Sciences, vol. 116, pp. 4722-6. 
Nam, C.W. 2014, 'The effects of trust and constructive controversy on student achievement and attitude in online 
cooperative learning environments', Computers in Human Behavior, vol. 37, pp. 237-48. 
Neroni, J., Gijselaers, H.J., Kirschner, P.A. & Groot, R.H. 2015, 'The Adult Learning Open University Determinants 
(ALOUD) study: Biological and psychological factors associated with learning performance in adult 
distance education', British Journal of Educational Technology, vol. 46, no. 5, pp. 953-60. 
Neville, K., Heavin, C. & Walsh, E. 2005, 'A case in customizing e-learning', Journal of Information Technology, vol. 
20, no. 2, pp. 117-29. 
Oghenekohwo, J.E. 2013, 'Adult Learning in the Context of Comparative Higher Education', Procedia-Social and 
Behavioral Sciences, vol. 106, pp. 338-47. 
Pavalache-Ilie, M. & Cocorada, S. 2014, 'Interactions of students’ personality in the online learning environment', 
Procedia-Social and Behavioral Sciences, vol. 128, pp. 117-22. 
Pellas, N. & Kazanidis, I. 2015, 'On the value of Second Life for students’ engagement in blended and online 
courses: A comparative study from the Higher Education in Greece', Education and Information 
Technologies, vol. 20, no. 3, pp. 445-66. 
Postan, L. 2014, 'Adult Education and some Andragogical Dimensions of Higher Education in the Republic of 
Moldova', Procedia-Social and Behavioral Sciences, vol. 142, pp. 127-32. 
Ruey, S. 2010, 'A case study of constructivist instructional strategies for adult online learning', British Journal of 
Educational Technology, vol. 41, no. 5, pp. 706-20. 
Saba, M., Bittoun, R. & Saini, B. 2013, 'A workshop on smoking cessation for pharmacy students', American journal 
of pharmaceutical education, vol. 77, no. 9, p. 198. 
Sadeghi, H. & Kardan, A.A. 2015, 'A novel justice-based linear model for optimal learner group formation in 
computer-supported collaborative learning environments', Computers in Human Behavior, vol. 48, pp. 
436-47. 
Salaber, J. 2014, 'Facilitating student engagement and collaboration in a large postgraduate course using wiki-
based activities', The International Journal of Management Education, vol. 12, no. 2, pp. 115-26. 
Sălăvăstru, D. 2014, 'Experiential learning and the pedagogy of interrogation in the education of adults', Procedia-
Social and Behavioral Sciences, vol. 142, pp. 548-52. 
Salleh, K.M., Khalid, N.H., Sulaiman, N.L., Mohamad, M.M. & Sern, L.C. 2015, 'Competency of adult learners in 
learning: Application of the Iceberg Competency Model', Procedia-Social and Behavioral Sciences, vol. 204, 
pp. 326-34. 
Seale, J.K. & Cann, A.J. 2000, 'Reflection on-line or off-line: The role of learning technologies in encouraging 
students to reflect', Computers & Education, vol. 34, no. 3, pp. 309-20. 
Shapira, B., Kantor, P.B. & Melamed, B. 2001, 'The effect of extrinsic motivation on user behavior in a collaborative 
information finding system', Journal of the American Society for Information Science and Technology, vol. 
52, no. 11, pp. 879-87. 
Slev, A.M. & Pop, A. 2012, 'A model for developing adult learner effectiveness in new roles and environments', 
Procedia-Social and Behavioral Sciences, vol. 46, pp. 2051-5. 
Stott, P. 2014, 'The perils of a lack of student engagement: Reflections of a “lonely, brave, and rather exposed” 
online instructor', British Journal of Educational Technology. 
Tønseth, C. 2015, 'Situational Triggering Factors–Adult's “Readiness to Learn”-connected to Certain Life-stages 
and Age?', Procedia-Social and Behavioral Sciences, vol. 174, pp. 3330-41. 
Vangrieken, K., Dochy, F., Raes, E. & Kyndt, E. 2015, 'Teacher collaboration: A systematic review', Educational 
Research Review, vol. 15, pp. 17-40. 
 
